Introduction

36
Complex carbohydrates have been recommended to make up over 50% of the energy intake has not been generally adopted, however, due to the paucity of available studies on enzyme 75 activities in the human small intestine. This makes it hard to accurately determine the activity 76 of α-amylase in the small intestine, and the surprisingly low α-amylase activities in the give results after a fixed time of digestion that are in line with the findings from ileostomy 84 studies (Englyst & Cummings, 1985 
Materials
141
Potato starch (S-4251) (PS) was purchased from Sigma-Aldrich Pty Ltd., Sydney, Australia
142
and regular maize starch (MS) was purchased from Penford Australia Ltd., Sydney, Australia.
143
The average apparent amylose contents of PS and MS, determined by an iodine colorimetric 
Starch Digestion
156
Starch (100 mg) was accurately weighed and added to a 15 mL polypropylene tube. To this 157 was added 9.9 mL of acetate buffer (0.2 M, pH 6, containing 200 mM CaCl 2 and 0.5 mM
158
MgCl 2 ). The pH value chosen is a compromise between the pH optima of the two enzymes,
159
and would be expected to result in adequate activity from both enzymes. This was incubated 160 in a water bath at 37 ˚C and 100 µL of a mixture of α-amylase and amyloglucosidase, diluted As the enzyme activity is increased, both the rate and extent of digestion is increased. A 239 useful way to visualise this is through the use of surface plots, allowing the effects of both α-240 amylase and amyloglucosidase on the rate of starch digestion to be viewed simultaneously.
241
A c c e p t e d M a n u s c r i p t 13 the absence of amyloglucosidase is close to zero when sugar production is measured by 243 glucose assay, as would be expected. Measured by reductometry, the initial rate is low at low 244 α-amylase concentration, but then increases linearly with increasing α-amylase concentration.
245
The initial rate for amyloglucosidase in the absence of α-amylase is uniformly low, measured 246 by either method, indicating the importance of the combined action of α-amylase and 247 amyloglucosidase on starch. There are some minor irregularities observed in the surface 248 plots, but these are likely to be the result of small errors in the data being amplified through 249 the interpolation procedure used to generate the plots.
250
The method used to measure the action of the two enzymes has some influence on the results.
251
Measurement by reductometry results in rates that are dependent equally on the activity of Table S2 .
289
Reaction curves approaching a logarithmic form can be obtained at lower enzyme oligosaccharides, and has not been converted to glucose. While at the same enzyme activity,
294
the rate of hydrolysis of potato starch was always found to be slower than maize starch
295
( Figure 3 and 4) , it was found that at high enzyme activities, potato starch could be 296 completely hydrolysed, at a rate comparable to that which can be achieved for maize starch
297
( Figure 2a and 2b, and Table S2 ). Thus, there is no fraction of potato starch which is 298 intrinsically resistant to hydrolysis, rather it has a structure which at comparable enzyme 299 activities is more slowly digested than maize starch, but the rate and extent of digestion is 300 simply a function of time and enzyme activity. 
Discussion
302
The data presented in the current work represent a detailed exploration of the effect of this study we were able to compare the overall rate of starch breakdown, with the rate of 311 conversion of the starch fully to glucose.
312
An immediate observation is that the reaction rate (k or v) is far more dependent on the 313 combined activity of both enzymes when that activity is measured by glucose release ( Figure   314 3a and 3c). Clearly, as amyloglucosidase is responsible for the production of the majority of to convert all the α-amylase products to glucose (Table S1 and S2). The initial rates (v) were 328 always faster when measured by reducing sugar assay (Figure 4 ), but this can be accounted 329 for as the reducing sugar assay used maltose as a standard, and would therefore overestimate 330 the amount of product produced if some of the product was in the form of glucose.
331
The amount of starch hydrolysed at the endpoint of the reaction, termed C ∞ , also showed 332 dependence on enzyme activity. For neither of the starches was a fraction observed which 333 was fully resistant to enzyme digestion, as has often been suggested to exist, in particular for illustrate that once an adequate activity of both enzymes is used, the amount of maize starch 337 digested at the reaction completion point plateaus at 100% starch digestion, while the 338 digestion rate (Figure 5a and 5c) continues to increase. A similar pattern was observed for 339 potato starch (Table S2) , although significantly more enzyme was required to achieve 100% 
